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(57) Abstract: 

PROBLEM TO BE SOLVED: To reduce the influence due 
to a multipath interference, etc., by coping with frequency 
errors of ±fsc/2 (fsc is sub-carrier wave frequency space), 

SOLUTION: Data S13 for a general symbol is generated 
by making a first digital data series 811 correspond to a 
prescribed sub-carrier wave by a first frequency 
arrangement circuit 11. Data 814 for pilot symbol is 
generated by making a second digital data series 812 
correspond to partial sub-carrier waves arranging at 
prescribed space of sub-carrier waves by a second digital 
data series S12. Transmission data SI 5 is generated by 
switching both of the data S13 and 814 in a prescribed 
period by using a switch 13. A valid symbol period signal 
816 Is generated by performing a Fourier inverse 
transform-in a Fourier inverse transform-circult-147-By-a - 
guard period addition circuit 15, the part of the valid 
symbol period signals 816 are added as guard period 
signals to the valid symbol period signal and the valid 
symbol signal is outputted as an orthogonal frequency 
division multiplex signal S17. 



n 

S11 313 



"P S14 



13 14 

51 5 S16 



SW 



12 



S17 



818 





d. 




1 










15 




16 




r' 

17 



S19 



COPYRIGHT: (C)1997,JPO 



Printed from Mimosa 08/24/00 14:14:21 page -1- 



(i9)B2t:H4^fFJt (jp) (12) II 4# 1^ ^ ^ (A) inmmmm'Amm^ 

#^^9 -219692 

(43)4>IB0 9 ^(1997) 8^ 19 H 

(sDintcL' mm^ ffmmm^ f i mm^mr 

HO 4 J 11/00 HO 4 J 11/00 Z 

H0 4L 27/00 H0 4L 27/00 Z 



«3e»* ^ gff«JBCD»18 OL (^18 H) 



(2i)mH#^ 


4$|g78-23718 


(71)aigA 


395017298 










(22) mis B 


JF£!«8*¥(1996)2^9B 












5 T@ 2 # 8 ^ 








» «-fiIJ 








*]KtS«K5^5TS2S8^ ttSC^ 
























^lli 








m3KiBiE555S5Ta2S8-^ 






















(74)ftl!A 


*&iE age 











(54) it3miSSfcJ)-SiI*ae2l:^i:-e©fE5BgeRt;tSWSB 



(57) immi 

iwkmi ± f s c/2 (f s c i-iummmm^&mm 

PI) WJi(^)^jSIS:^SIl::t*riSL. 

m^^m m 1 (DM&mm^^ 1 1 «ci 9 m i o 

Sr^fEii]iBj*JS<0 5 *>BffSr^|iii-CM^— ^OgilftBiiJSJ- 
P^T^— S 1 3 , S 1 4 §r;^'f j/^ 1 3 Srfflv^-rF;? 

y ^lisft^jftiu^ 1 4icT7-y^jjft^mLT*^-»'jj? 

/I'^Mft-i-S 1 6 Sr:tfi)cL. K^FflMiDElgS l 5 
<t "J . mU^W^^-y-^-f^mm^S 1 6 ro-gB^;^- K 




(2) 

1 

mmxmK)mx.xmmi-i>^k^Wi^tt^\M.^m&m 10 

m^m^my;^ 20 
m^f^jt^'^x, —iBtiy^^^-;^mo>7'—$'hi.xmti-r 

^ m 1 coil&SfciESlHlSg t . 

fiimx^j^—n<nm\mmm^nf^-^'&:x. ^uuyv xy 

'^7f^/um(D'T—^ t L-t:tt5;t)-r-5m2(^^jSi!ciEBlHiSS 
ir. 

— ;5'SrB/f^ro;iffl-C^i3#;tT. itffir'— ^ i: LTtiJ:^ 30 

iS«fc^>f"]^S«-§-i: LrA:^U S^^^::il:3^-rs-o(7? 
[if*«6] $e>(;^, SfliEm2(D;iiS«6:Ett[sll^(:i»L . 

mm, 

[it*ii8i sfiiEiafi^j^iHigStt. flfifsg'ja5iiiSwia& 



#§B¥9 - 2 1 9 6 9 2 

2 

xmums.^m^^\^^tfr^-ff~ vmrn-^iim^^m 

yv-t b> ll2(D^vJ^/U7^— iJ'^^^iJ-t^tlJiE— iaSv'^^Jj^/l- 
Emm&^m\^i.xmmL^mhti-h(o^^<-^ a .y y-i^ 

<D^isv'—'$' ^s.\/^i^m.^-t^-'o<DmT^&^m\'^xm. 
■ftm.^mi&m^wi^mm^-^mm-r?>mmmmx'&,':> 

X. 

HfliEii:^S«p[El?S(0«iam-§-Sr. *^v'>'Jp^i'fflF^S.t>' 

Btwsr*i-5::i:&#mi:-t-5if*isi otim<r>m:ssm 

(omn^i^mnf^mw-m^Mtbxmr^m^-t Lxtii:fj-r^ 
nil (o\,^-rtiA^:iK.^<Dm.^mi&wci^m^m:)j^(Dm. 



50 



3 

m\^M\t-t^ t^. ifllEttiElHlSStt. fitlfE^^'l' n s/ h -> 
^N^— ^Jmf^^^-fk-rsir^^ SflfElilEIllSStt. fltrlHx^-^' 10 

m-r^^b^WlS^t-r^mrk^ l 0 7!?Sl 4(DV^-rt^>4^ 

[if*isi8] m^mmm^^m^mm^i^:^- 30 

[0001] 40 

[0002] 

i'^^(Dm^\ ifi^, ^mp^f^ ir^ cot" i^f'y\-=^pM:m 

iaiSIS5^#l#fi (WT, OFDM (Orthogonal Frequen 
cy Division Multiplex ) ) ^^^j^A^H.^ ^tlX^^ 

[0 0 0 3] :iOOFDMeill;fer^(i, ^'M't^T'i^^ 50 



#M¥9 - 2 19 6 9 2 

4 

[0 0 0 4] UT. OFDM•|5i^:^^<^J!^a^-O^^T. 
EI 1 8^T>*|21 1 9 ^fflVNTgiP^i--5o 

[0005] miSttOF T)M^m:f3'^<0!WM&J^£m^ 
SrS^-f-T'ci s/^'iHl?Sigi-efc9, El 1 9 tt^— ;^/<V KO 
FDM{f#<^NFPBlfft!Sfl^Sr*i-|ll-C-fe^.o 1^. EIlSJc 

[0 0 0 6] Kl«fft)<??OFDM^P3SBl 6 1 

tt, :7- y ::nJS&^^^[H]K 17 1, J*-- K^Pfl^ADlslgS 1 
7 2. ii:^^^|B[H]¥S 1 7 3^t>*r :y7'=i>-^^— 17 4 

[0 0 0 7] 7— y ^j^^^lElgS 1 7 1 tt, 1 i/VTjfyW 
7 1 ^;t^i--5c 

[0 0 0 8] ;<f— K^FaWADIUgS 1 7 2 tt, ^v^^af/w 
fe{-*^v^:^^^i'^Fflft-9-<^^g|S (Ell 9l;::*5{t5 i 9 

2) sr=if-L, :^—h'mmm^- mi sizan^ i 9 

3) t \^X^^-»yf-/i^mTSis-^ (EI 1 9 (c:*5(t-5 i 9 

;^^<>'K) <0OFDMft-9-s 7 2:Sr^^i-5o 
[0 0 0 9] iSSfSIilslES 1 7 3 tt, ^— KO F 

"fW^iS^ (WT, IF (intermediate 
Frequency ) ) ^*^<?5m-^S 7 3 {' iliSS^^^-T-So T 
y7'=ii^x<— rJ^ 1 7 4tt, I F«^m-§-S 7 3 Srftl^ng 
iSSiC (JgiT, RF (Radio Frequency ) ) ^*S{f-^S 6 

2 (^^&?gc^^ LTai;^-r 5o 
[0 0 10] JifsoFDM^pyggi 6 i;^)^f,m:^;^tL 

^RF^^tOOFDMft-i-S 6 2tt. ^SMIhI 
i^, :5'^i'^le:<):^ei^iSl 6 2SriiCTOFDMS 
ft^e 1 6 Sizmhtl^o 
[0011] rroOFDM^ISyjlgl 6 3tt, -^-i— :^ 

18 1, ii:3?«i^[5]?s 18 2, ^- h'mm^*\Bi^ i 8 

3. 7-y^^m[Hl8Sl 8 4T-«fig$nSo 
[0 0 12] 5"^— :M 8 1«, eitJSl 6 2 5r®* L 
TSm^H/cRF^^ft^S 6 3Sr I F«^(t-§-S 8 1 
f::JSJK^^'^-r-5o IS3SaiS(sl?S 1 8 2 tt, I F^t^ff 
■^S 8 1 SrSl/Mclil^^-f-^) -ow^^ y T^ffll>T^— 
KOFDMft^S 8 2icmiM-t?>o 
[0013] :>f— K»Pb^^*I5]SS 1 8 3 tt, ^— 
KO F DMft^S 8 2 A-t,, i|imi|i|T-#AD$n7t;«f— K 



5 

[0 0 14] rrT% ^J;ttfOFDM^iraigB 1 6 3 4^ 

F DM^mmm i e i ^^cde^^^piuss i ? 3 T-fflv^^> 
[0 0 15] t¥5fe;i-e>. s:mmx-mm\^^\v 

7-143097 -^^$RfC^;^$nTV^^o i^A 

[0016] El 2 0 «^*c^o FDMmmmm<Dm^ 

^^^yti y^^^mxh^o 1112 o^c:ioV^T. 

[001 7 ] isi 2 0 ^c^3v^T. iff^^iaiiiss 2 1 
ffi«&:ffl^[Hiss2 5t^hm^^^^m&mmWB-^s 2 7 

— :h(^<tor;i^^is:^^$ttfc I Ymmm^-s 2 1 

—;^y<>^ KOFDMft-^S 2 2 (C^f^-T^o 

[0018];^- K^Fam^feiHigg 2 2 mmn±iB\m 

1 4 i;6^btfcl;0$ix5:$^^ ^>-^'{H-^s 5 

X. KO F DMft^S 2 2 ;^>^?>i2l{f {MXf^Jtjn 

^thfc:^-h*mm^m^L^ m^i^>'^-/i-mmm^'S2 
mmm^-s2 3^mmmm<Dm^t^ti:\^. y-v:^^ 

[0019] — [^^S^lHlSS 1 4 1 f^. j^^^:/ 
KO F DMm-g-S 2 2 (O:^— h'mmm^-:d^m?^iy>'^ji- 

2Sr^^'t-^o mm^MmiB\^2 5\i. mi^mmmn^' 

S 5 2;6^bJSffi»J^m-^S 2 7^^^-t-^o 

[0 0 2 0] El 2 o{ctsn^mmm±m^i 4 1 

i^^mm^Af tmio-to rot^. f sc = i/ts 
[0 0 2 1] ^mn^^^ 141 {c^3v^T. igjEgtHigs 2 

Oltt. ;=«^-'<>' KOFDMit^S 2 2 s/cttii 
jiE$-1±^o t@^lHl¥§2 0 2f^. ^— ;^^<>' KOFDMft 
-^S 2 2Sl>'ilM^— KOFDMft-^S 9 1 OtS 

mm^-s 9 2 ^^m-r^o ^^sm^s 9 2 (ogctB::^^^ 

[0 0 2 2] ^4 ^t^i^'mm\Bl^2 0 3\^^ nmm^S 



(4) t^mW-S- 2 1 9 6 9 2 

6 

9 2<Dmm(D}:f—^^^m't^^t{:iX ^^-^ ^ :^^'m 

-^s 5 i^t>'s 9 3Sr^^-r5o ;^ifeSfci^M^^lffilEiS&2 

0 4 ti. ^ V^^ft-^S 9 3 {CS^V^T. v->'3KyV^ 

m^:i^n^mmin^s 9 2(^flL+@ASr»ai-t-^r ttcj; 
»9 . m^^mmm^s 5 2 sr^j^g-r^o 

[0.0 2 3] 12 2 1 (a) ; (b) , (c) . (d) n 

-en^^H. ^^^o- KOFDMft-^s 2 2. mm-^— 

KOFDMff -^S 9 1, A f = OX^^m^(D^ 

Mit^-s 9 2, A f - f s c/4-efc^J^-^coteMfS-^ 

10 S 9 2 ^^"To 

[0 0 2 4] A f - 0 Xfe^#^. ^^ai^-^/l-fflPpim 
•§-<0^gPOm-^ EI2I (a) OGl' ) 

K^Pp^m-^ (Mxfi. E12 i (a) coGi) tl^^ 

< f^cm-^x'fe5coT\ ts^m-^s 9 2<omum^>':^ 

[0 0 2 5] A f 0 Xfc^m^. *^-»'4^/VffiPH^m 
-^Of^^RcOm-^ E12 1 (a) <DG1' ) i: , 

;^'-K.^PH^m^ m^\^. El 2 1 (a) c^Gl) ^c;:»Pb1 

-2 K A f XT s(r)^mm7f>^±Z^o Lfc;5So 

20 A f = f s c/4xfc5^^c^{ite^t^-7c/2 t 

^Vp co^Ht X:ft CO t'— ^ fit §r ^ o 
[0 0 2 6] ^±cOS£P^;^i-£>P^P>;6-/j;J:5(c, ffi^ft-^ 
S 9 2<Omm<D}^'—^.^^m^^^tKX^ . -»'^/^ 

+gK{t-^s 9 2co-fitg:ftS'»m-r6r m^&m: 
m^A f $:*i6a:^^75>xi:^o 

[0 0 2 7] 

30 ^7-143097 -^^^Bt^lM^^ tbXV^^^^^^OO F 

DM^^pgsxt^. /i&iSc^HA f tm^mmmm^s 

5 2 ^OM^;55El2 2(;i^i-i 5(-^j:oXV^'5o riOEl 

^A f\-Mi.x-^':f^-rVTmt&mmmf s coj^^ii 

$rt>o, L/c;55oX. tiliii£0^?*xtl± f sc/-2tAT 

[0 0 2 8] ^/c. ±fS^$Rt;i||^$nxV^'5Se*COO 
FDM^PiggXti. :7-y ai^^[plgS2 3(0|±l;fj;6^f, 

#i^:7^=^^yr{t-^ox<!7-^^*Ffi-^rcb{ci;^}, ± 

40 f s c/2Jt^±(?5^i6^^M^gfmLXl.^5o 

mmj&wc^m^m:^*-^cx\^'^^m^\z.\:x. iEm\^mi&^ 

[0 0 2 9] ^rx*^PJ(t. ±fEcOPp^SSr<l?atb. ± 
f s c/2i^±<o;gft^^a(-t>*f/S^L. /c^*5;6-0. 

TV^^:^^|C LXib^^-f-6 O F DMei^;^^i: ^ 

[0 0 3 0] 

50 [ss^^^git-f-'Sfci^^co^s] ±fd.<D^m^ms^'r^fc 



7 

[0 0 3 1] iieOFDM-gaili^^^tcitLtt*. i^ft{R!lT- 
S v'VJj^/K^/l^ttSr^iJffl-r-S r. t lc± ± f s c 

/2 (f s c^s1^7'=¥■Y yrisis^F^PS) £i.±(Dm&^ 
[0 0 3 2] rr-r% ±lEOFDM'gi^:^^(::*svN-r. 

[0 0 3 3] ^/c. *^!^t-*5(t^OFDM^^Ii3£S 
;^i^i5:Bae[Hl8Si:, ^2W7'v?i5'/W7'-^^?iJ^SfriBiiJ 

2(o;?i&^iagiH]sst. striE^ 1 st>'^ 2 ojiisigcBae 
-^(nmm&.-^m^xmsi'&m-ir^m.-i^'mm^h^^m 

[0 0 3 4] ±|5#?^l::<J:.50FDM^^Ii^«(;iJ;;h. 

[0 0 3 5] rrx-. ±!EOFDM^ig§gg{;::*5^^T. 
SfllSm2<0J^jS^iHaiHlSSI^*fL-T:. ^2(^xv;=^/1't' 
— JC& ^ iir S giJJ» jffi <^*S Sr o T ^-ft; ^ * 



(5) i|tBfl^9 - 2 1 9 6 9 2 

8 

7 r i: ;l)5r-# 5o -blEO F DM^Ii^«iC*3VNT 

i:LTA;'3L. -tt^-gP^af-L:^- K^F^{t-§-i: L 
rgfiis:f av'i^33f/i-^FBl{t^(-{^;!)n-r^ i 5 lt t 

[0 0 3 6] ^ *^iqf^*5(t-50FDMmpyge 

aiJa5)t&^^IiLi5-fiLfctO$r-iiSv'>'4-C/ixi: L-, ^ 
10 2 07'c;^/U7'-^^?iJr-*fjfH-^v':/*Vu^^«^-f-5 

i^wc»i'\^mm^^w.m-r^mmmmx;h'^x. ttriEii: 
^iummf^iommm^^. ^^^-^v^/i^WF^so^MfB^-?-)' 

D J/ h v-i^JK/uSr^^-rSiiJaSiElJStOF^PHcio-C^* 

[0 0 3 7] ±ts.mm^x^>oFr)M■mmmn^^xi^ 

[0 0 3 8] mmmmmmt. xMt^nm^i^ 
^jj^/i'ffiF^^rT s , ^^-T o t/ h->i^Tf-jv^m^-r^um 

40 j^j^OF^PiSrNp T s/NpX^t5$tl.5 

iliS^Fe'lSrW-rsriS-il^mi-rSo rH{e:J;i?. ±f 
s c / 2 W±©ili6^^^{c:*j-f£;-t--5 =3r ^ y r Jli^Sfels) 

[0 0 3 9] */c. WfE+agSIsl^tt. fltJfESJllElSSd^b 

nm(Dmnmmo:>^mw-^^iK^x^mm^t L-cui;^j 

50 [ 0 0 4 0 ] $ etc. fltllEii:3^iligi?^5J-f-'I#S{S^(c43 



(6) 

9 

[004 1] fc2)V^(±, *flfEK3^MI&i5c^^f'J#^a{B^(- . 

[0 0 4 2] tfrfaMjE[HliS<^ffllEffi;^{3:S<3v^ 
[0 0 4 3] ^roftH, SfrlBMlE[5isg(^Miai;^)Sr^feS 

[0 044] \K^mM'^^\^mm^-\^^- vm 
mm-^m^M^tix^-^^t^. mn5.^mm^(Dmt){w^ 20 

[0 0 4 5] 

y rj^jssferamsr f s c , ^^-^jK/WbI^t 30 
[004 6] (IS 1 commoyj^m) m 1 1 

[00 4 7] mi {CtJV^T. 1 (T^t'v'^/I't'— ^^?IJ 

S 1 1 urn 1 ©/liS^ieeielifS 1 lf:iA;^$n. ^2 0 
T'v^i^yl'X — ^5R?IJS 1 2 fi^ 2 (D/^j^SfeiaBlHlSS 1 2 40 

/-KybfflOi^mx— ^J' t LT^-r s/^l 3omi, ^20 

[0 0 4 8] :z.(d;^'< y^i 3(Dtiiti\-i7—V ^^^^ 
lE]?Si 4 (cA:/3$n, r(o:7— y3:®s^^(H]?Si 4om 
t)\i:ff- h'mmmnis}& 1 5 A;fj r KSg 



#^^9 — 2 1 9 6 9 2 

10 

I^iHisgi 7{^A:ti$tt, roiiiij^iiiHiggi 7(oaj;'3(i 

I F^^it-^S 1 9 i: l^Xtiitl^n^o 

[0 0 4 9] r :iT% ±iEM 2 o/^iSiSciaBiHisS i 2 {c 

•So 

[0 0 5 0] tA±<^i5l-^^^ttfcOFDM^P^e 

[0 0 5 1] ^1 coJl&i6:iE»lHlSg 1 1 tt, mi (Of^y 
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Np = 1 2 8.jj^-r > hu mmr sXHpM) t-f^c^ 
v^*A/^jsjF^srNp = 8iEi^t?3i-rt><o{:i. mmiE^m 
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>'U(D::^;65$|^t^xtbT5S< /^^o ^N^ a^^h 

[0 0 6 5] i^. n 3/ h ->^^^/VfflC03|^mT^— 

[0 0 6 6] msn. :^^m<Dmi(Dmm<Dmm\z^n 
6 o F DMrnmrnmcom^^^^yx:^ y ^ ^^mx-^ 

Srf^- L/C g|55^filll 2 0^1^ b^f J5grfc^ r t 
[0 0 6 7] la5^C:^BV^■r. I FSi^lS-^S 2 1 f^lttj^ 

miBiiiss2 io^ioA:^?ffitc«*&$n. ^(om^mm 

lHl£S2 l (?5a:i:^/S 2 2fi;^— K«P^^^[HlSg2 2 (^^ 1 

OA^iS^t>m^S^lH]¥&2 4(DA;biS{ctt^$tvao 

K^r«m*[Higg 2 2 oai;0 s 2 3 y ^^^0 
gg 2 3 OA;0ffit-W$&$tb^o y ^^^minlSS 2 3 <?5 
ffi::^^li^mT'-^s 2 4 ^ bTtBjtl^tb^o 
[0 0 6 8] fW]fflS*[HlSS 2 4 co^ 1 cotti:;^^ s 2 

5f3;^-K«PBl^*[IISS2 2(7)^2 0A;^iffifc:m^$ 
tL. ^ 2 offi;^? s 2 6 (iJli6SSc$tJ^[H]Sg 2 5 <D A;^j^fc 

[0 0 6 9] ±fEI^^W^[H]Sg2 4^^:}^V^-C. ^t^t^h 

3 1 (D?^:^mRx)^miEmmm^^ s ^om i (op^tim 

2 2 (DA:bmzm^^n^o 

[0 0 7 0] m^\Bi^3 2<Dmtis 3 2n, ^>i%i^if 

^^miElSS 3 3 0A;^iS&t>'i^iS^^S1^fcmEl?g 3 4 o|g 
i(OA;^iSi-«J^$^^o ^-Y^ Vi5''^^miElSS3 3(0^ 
iom;'3tifS^M:±lElSS2 4(r:>%\<DWx-hs 2 5 ^ bx 
^g|5(ctB;^$tL. ^2 0[±l;^S 3 StiJl^^^M^^miHl 
SS 3 4 (om 2 coA:^«.5:T>'MiEftSJ^[£lSS 3 5 (om 2 (D 

[0 0 7 1] fflES^JtailHlSg 3 5 (D^ti S 3 5 (^AD©^ 

3 6(o^2 0A;^i^(-tt?^$ti.^o -hmmzecDmtin, 

Wim^^mn 2 4 CO^ 2 (7:>fctJ;^^ S 2 6 t bx^asfcm;^ 

[0 0 7 2] ia6fiS5(C|5ft^ii:^«^lH]gS2 ICOrt 




(8) 

13 

:yV^<:^y-^J\^^ {ikT. BPF (Band Pass Filte 
r) ) 4 KDXJim^Wi^^ti^o ^<:yY^<:^'7^;v^ 

[0 0 7 3\ ^nm4:2<D\^tiVlu—^<::^y^jV^ 
T. L P F (Low Pass Filter ) ) 4 4 <DKtim^Wi^ 
^tt. ^^S4 3<Ottl;^t^LPF4 5COA;^ffif^#fc?^$ 
tL6o LPF4 4C0tfi;^f^r-^n^/7^v?^yl' {UT. 10 
A/D (Analog to Digital) ) ^^4 6 <DA;bStc: 
Wl&^tb^o LPF4 5(Offl;f?tlA/D^^4 7 0A 

ix5ii2 0A;^s 2 7ti, ms.mmmu^ mT. vc 

O (Voltage Controled Oscilator ) ) 4 S <D Kti)i!l^\Z. 20 
^tf^^n^o VC0 4 8(^ffi;^ltl7c/2^ti^4 9 0A 

:tiffiSI>*^©^4 2(^m2 0A;^iSf::#t^$n5o n/ 

[0 0 7 6] ISl 7 t^El 5 tC^Btt ^tg^lHlSS 3 2 COP^^Pffi 
S§3 2{c:^^[5;6^e>^;^P>n5|gl<7:»A;/jS 2 2VX^m^ 

20^icoA;^^{-#fc?^$n5o :^/c. *g^[HlSS 

3 2\^^Uf)^h^^hn^m2(OXtiS 3 1 

iHlsgs i<oA;O^Slc^^$;rt. ::olgm*^lHl£g5 lo 30 

ois^^^^s 2(D\at}\t.^W}W'^m^s 3(OAtim\^ 
[ 0 o 7 7 ] M8 nm5 s^>r ^ ^-^/^^tutniss 3 

i^-f ^ >^^*MttlIIISS3 3£0^a5;^i^e>OA;'3S 3 2« 
m^t&W^^m^tl^. ^tl^'tl2miB]^e 1^ 32<D 

x:hm\:im'^^^ti^. ^2^iugg6i. 62<Dmti\t't 
ti'etimn^e 3<omi. m2<Dxtimcmi^^ix^o 40 

:ioAd»S6 3 0tU;^(itf->^Mt±llHlSS6 4<DAt}mR 
r>'*IJSlH]SS6 5(D^2COA;^ffi{-#t*&$n5o 
[0 0 7 8] tf— >?^1^ffilHlgg6 4 0^m;^^fi^JtelH]S&6 5 

(0^icDA;^i^ffi(-«m^nSo fiJ^lHlSge 5(?5tti;^;f5;^ 
!>V^ 6 6. 6 7(0«-A;^iSt-#fe^&$tt^o ;^?^?>^i^6 
e<om:^\:X^-{ ^>'t^tklh\B\^3 3c7>^i<otiJ:t?s 2 5 

:yi^^m\m^3 3<om2<omtis 3 3 t "Lx^W^m:^ 

[0 0 7 9] ia9f^[g|5(c:^ofj-^JlffiSfc^^j^tBlH]SS3 50 
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mis.^f^m^m\B}m3 4{-^m^h^K.bti^mi 

(DAti S3 2 /V' K[El£S 7 1 1 (DKtimzm^ 

^H. ||2CDA;'J(5^— /uK[H]Sg7 lo^2(^A;^Sf- 
m^^^ti^o /^K(HlS§7 l(;Ottl:^/ti&ffi^;^ttSlHl£S 
7 2 0A;tfCf-^?;&^tl^o ^iffi^«lttS[H]g§7 2cDffi;^ 
tiiliSific^a^^ffilHlsS 3 4 cotti;b s 3 2 t LT^Sl5{:::ttJ 

[0 0 8 0] mio nm 5 {z.:ian^mmmMm^^ 2 5 
-c. mmwcmm^^2 5{:imu^h-^x_hn^xt)s 2 

y^/u^ 8 2(ottitm^i^i^ji--T'rx2 ^* (j^-p. d/ 

A (Digital to Analog ) ) 8 3 (DX:hm^m^ 

^ti5o D/A^m^8 3(Dm:t)ammwcum\m^2 5 

[0 0 8 1] ig 1 1 t^Els t;i^ott5MiE»ffl)^iH]gg3 5 

«iEfi$fJ^lHlSS3 5tC^g|5;6-fe^;i^tl5mi(DA 
:t/S 2 2ti|ia5t^g|${::5^Bfl$tt. ^tL^^tl.2^[n]gS9 
1. 9 2cOA;t?«{C#t|^^tL^o ^2^[ElS&9 1, 9 2 

cDm;^^^-^tt-enAD^^9 3(0^i, II 2 OA;^;ig(c:« 
?^§tL6o AoS^9 3(^tb;^;tiL P F 9 4(;oA;^iS{c#t 
f^^n^o LPF 9 4(Oi±i:^itii|^ijS:[H]K9 5 0A:;^ffi{c 

[0 0 8 2] MlESS«J^[ElgS3 5{C^gI$;6-e>#;?iP>na 
m 2 C7) A;':; S33ti;t?^7>':^96 <d® 2 (DXtim^Wi^ 

^tL5o 9 6(Dtti:tfti#.t&::^9 7 0A;^dS{c#t 

?^^n^o ^«6:^9 7 (D^tivx^^mmmmm3 sotts 

;0S 3 5 i: LXi51^&P{::tti;:^/^:rL5o 

[0 0 8 3] uAi(D^o\z.m^^^tzo¥\:^ymmmm: 

[008 4] El5{C:Jb-VvT. ig^^^l^lHlgS 2 1 

-g-S 2 1 Sr-<— KO F DMft-^S 2 2 {Z.^.^'T 

±.m<o^^})mmi&mmm\Bi^2 Qt'^mti-r^m 

&WJWt-§-s 2 7{;iffi<5l.NT^^$ix^o 
[0 0 8 5] K^Fa^^^lHlgg 2 2 tt. I^I^S^IHJSS 

2 4;65tii;(j'f-5>$.^ ^ V^*{t-^S 2 5{cS-:5v^T. 
;^>'<>KOFDM{t-g-S 2 2;^>>^i^m{WT'f^AD$tt/c;^ 

- K^p^Sr^5feL. m^^>:^^^/i^mmm'^s 2 3 ^ttm 
:7--v:^^m\B]^2 3n. m^t^y^^^^^mmm^- 
s2 3^m^^mm<om^-t^fj:u 37— y^^^^L-c;^ 

J6S5:m^<om-^^*i6. sm^— s 2 4 ^ LTffi;^^- 

[0 0 8 6] mmn^m^ 2 4 x:— V KO F D 
Mfg-i-S 2 2 ff'fC'g-^tt^yN-r a 5/ h i^Z^^jfVCDmm^ 
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2 6 :^-hm^^mmm^s 2 1 s:^^^^. 

[0 0 8 7] ±fEI^WS*[H]SS2 4^C^oV^T. P^gBOjg 
MtEl^SS 1 fl-<— KOFDMff-^S 2 2 SrN f f 
t/Np = 1 0 2 4/8 = 1 2 SlfV:?'^^ (^r^Ts/ 
Np) fc(ta^$-^6o ^^MlHlSgS 2 li-<— >^y<^- KO 
FDMft-^S2 2^r>'S3^^— ^^^^^^^ KOFDM{M-^S 

3 1 CDtS^m-^S 3 2 ^^ffif 5o 

[0 0 8 8] ^-f 5:>'>5^'1ttii[sl£&3 3ti+gSft-^S 3 2 

s 2 5&t>*s 3 3Sr^^-r^o nmmmw^'^m^^ A 

^ 3 3 {^^<5\^^XiiL^^m^S 3 4^ 

m-^s 2 2st/>?^-r ^ Vi?^*{g-^s 3 sjb^hmiEis^-s 5 
3 §r»fcts-r6o *dS[^3 6 tm+g^m^s 3 4 i^MiEm 
5 3 ^mni^. m^mmmm^s 26 1 LTffi:^-r 

[O 0'8 9] [a6tc:*-rie3:S'^PIslSS2 1 ^C*5V^X. B 

PF4 iti I F^^ft^S 2 

^i-tO^^-^ttm-f-^o VC0 4 8fiil&m*JffiJft-^S 2 7 

^cS-:5v^TiE5^i6S'ffi;^•rao 7c/2^tg^4 9 ^^vc 

04 8;6^m;^i-^IE?£Scof4t9§r7t/2fctt-rfe^o ^ 
SE:gg4 2^I>*^^:^4 3ti^tt-^'nBPF4 l;55ta;^?-r 
6ft-^(-VC04 SJSLXy^7t/2^^^A 9t^\bt)^^:s. 

[0090] LPF44, 45 tl-^tt-r:^^^^ 4 2 . 

4 3;65tti;^i-5m^;^-6.^g?^^iSP^j5g^Sr^^^^o 

A/D^^^4 6, 4 7t^-^n-?nL P F 4 4, 4 5 
KOFDMft^S 2 2 LXtii;^^-r'5o 

[ O 0 9 1 ] m 7 K^^mmmn 3 2 
SiHlggS 1 tlJi^--^— ;^-^<>-KOFDMm-^S 3 ICO^ 

m^mt^-^\&t)^^o m.mmn^^2Yx^-::^^<iyv 

O F DMft^S 2 2 i:^^^tS:[HlS§ 5 1 (7:»|±l;^i: (O^m 
mm^no. ^t&^i^SSS 5 3tiiS^^»^5 2COffi^ 

(o^mw-^^^i^. ta^ft^s 3 2 1 LTffl;^-r^o r 
^I^I¥i^^-ffiffli-51^>'>^v^Sfic^i. Nf f t-N 

f f t /N p = 1024-1024/8 = 896 t^P^ 
[0 0 9 2] ms IZ-Tf^-r^^ ^ V-^'l^fcBSSS 3 3 t^l^ol/^ 

2 Suisse 1, 6 2\t^ti'eti^min^-s s 2(Dm 

U&XJ^&U<D2m^^m^^o iD^^e 3«2miH]Sg6 
1. 6 2(Om;^^^^D^i-ar ttCioT+SMm-^-S 3 2 

(0^4@c0 2SS:©m'r5o 
[0 0 9 3] tf— >^<^miHlf&6 4tiAD^^6 3 0ffi;^;65 

6 5fi. AD^^e 3(Offi;^/;5S^«OL#V>fBJ: 
4feflgT'fc5^#. lf-^<tfcBl£lSS6 4;6-ib«^ttJ{t-^;55#t 
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[0 0 9 4] 6 6\t.^ -»'^/umM. (9 n 

s y m = N f f t +N g1^>':7V^fe^c:>5^>r ^ i^t^m-^S 

^cortWt^otcyir 5/ h-r^o ;^7!j'>^^6 7 

[0 0 9 5] IgI9f^^-ri^iS«fi:^M^tailHlg§3 4^::^5V^ 
T. 5J^-/vKlElS&7 1 1^, AtcpJ^L/c^^ ^ >^ 

10 iJ'^ft-^S 3 3^c^<5v^T. *BMft-^S 3 2 Sr:7ix— A/g 
»0^i9Ns ymXNf 1hV:7VU'SfCJ}^— /PK-r^c 

*@:fti^a:jiiig§7 2ti?j^— /^K[Hiss7 i:^^hm:^^tL^m 

[0 0 9 6] la 1 0 (;i^-rig&SSc$iJi9[HlS§ 2 5 ^c:4oV^ 
T. -ff.^lgs 1 nm&mm^im^-s 2 6{;i^^o^Sfe:k 
^SC5o ^v— :7':7^yi.:$>^ 8 2t^^ifi:^8 i<DBi:^^m 

20 m-^s 2 7 t LTffi:^;-r^o 

[ 0 0 9 7 ] EI 1 1 {^^i-MiEfi$iJ^[Hls§ 3 5 ^C;Jb-V^ 

2SlElSg9 1, 9 2ti^tL-?n-<— ;^>'^:^KOFD 
Mft-^S 2 20^a5. *&l5(7^2S§rSffii--5c >fjn®:^9 
3fl, 2SIEISS9 1, 9 2 0Uj;^;S'^JPS^:5r t tci 
19. KOFDMm-^S 2 2cOSti(0 2S^^ 

[0 0 9 8] LPF94tl. ^I0^:g^9 3 coai;^;^^e>^^ 
?iilISK^^<9^< rttcij:!?, ^^.^O- KOFDM 

ft-^s 2 2 (o^^mm^^ititii~^o *ysiH]s& 9 5 . 
30 LPF 9 5<Dmt}^m^<oi^^\,^mt^^^^^ti,^x 

[0 0 9 9] 9 6{^mM^P = s^:^^:^h't 

^i^<ox\ m^\m^9 5(Dmti{cm-:5\,^xt(Dmtimn 

SrO tciyir s/ h L. y i^-'J>^mm<Oi^^^:^^'m-^S3 

3\:ix^^<Dmtimn^^:y^ V 

7n:^^:y^ 9 6 (Offi;^^fi:n 2 tt x f s c XT s/N 
P ^SC. ^iiE{t-^S 3 5 t L-Xttitl-r^o 

[0100][gi2(a), (b). (c), (d)tl 
40 ^th^fl^ ;^^<>' KOFDMff-^S 2 2, jfj^^— 
>^^y<>'KOFDMm-^S 3 1. il&^^HA f =Or'fc 
^^-a-t^^^Mft-^S 32, Af=NpXfs c/4-Cfc 
ai^-g-OtS^ft-^S 3 2 Sr^-fo 

[0 10 1] tfriliCDJ: ^<-ras/ h v'VjK>^i-# OO 

^^i^:y^-/l^mm\n^'\t.. n f f t/Np = 1024/ 

8 - 1 2 8:1^^ >- hfe{Cl^li:^>'^A>t&Ji?&Np = 8 

[Hi^'9S-ro wcofc^, A f =0T'&54i'&(-fi. lai 

2 10 1 O^— KO F DMff -^S 22 t 

ii5i^-;^y<>' KOFDMff-^s 3 1 tt^^<m\:.m^■ 
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[0 10 2] m(-^L. A i ^ox-h^m^\^n^ m 

1 2 ^(DMfS 10 1 KO F DMft-i-S 2 2 

i:igjt£^— ^yO- KOFDM{H-^S 3 1 t(Dm\^- 2 n 
A f XT s/NpCO{4^gS:6^^C^<, ^(Dfci^, A f.= 
Np X f s c/4T-fea:^^0{itSSfl-7c/2 t^J:^ 

[0 10 3] \^fz.t^oX. ^m\t^-S3 2(Dmm(D\f— 

|^{c:Jytt^tiKm-^S 3 2co&t@^S:^tb-r^r:i:(^J: 

[0 10 4] ^x^<D^ 0 P y bi/>'3}^Vu# n 

(n^o) (ommU^MJi^. #0OJ:5S-Nf f t/N 
p = 12 82}f^VhS (B#P^Ts/NpS) {Cl^C^^- 
:^'^^iiS?l^SrNp = 8111^19 ig-rtc??}-. ^*jE5SSe 
xp (jXnX27cfscXt) t^^]:.C:>tLfch<0 t tl: 

[0 10 5] L/c;^5oT. ±fS<0 J: 9{-LT^aj$tt/c 
^atg^an. /Si^m^llA f tcJ:^^a+glB]Sc-2 7c A f X 
T s/N p n s/ h-^'^Ji^K^^&^lBl^- 2 n 
XnXf scXT sXN pt^)}Ut>-z>ti'h(Dt:^J:^o 

[o 1 0 6] :^mm<Dmi(omMcommii^isn 

5 ;a5tti:^-r^ 27cXnXf scXTs /N p Srfe+g^ft S 
3 4{cAD;i5o 

[0 10 7] r<Dt^. i^JS^^^ft^s 2 enmi&m 
^^A f (;i^L-CNp X f s cO;^^14§rt>o, L/c;^)^ 

asg-cti. ±Np X f s c/2WT<^iSi£^^M*-c*f 

[0 10 8] j^, WiCOlJ^P^T'ti. ^i^-^ObfitC^gb 
^— ;:^^<>' KOFDMft-^S 1 7 5(-L/c 

h*mmm^-^mu\^fj:<xi,mmmm^\'^m«±mm\t 
[0 10 9] (m2(Dmm<DMm) ut. *^p>qco^2 

tWlHlSi 8{c*5V>x. m2(0i^iSSiE®lHl?Si 2(7)iae 
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[0 1 10] mi z\^^^m(Dm2(D%m(Dmm\^^^'i 

[0 111] stcfcv^Ttl. EI4 {c^Lfc;;^^?^(D 
111 co^}£cO?T?^fc4bnt^^— >^ I/— j^^S^i^/i: 

Ji^t^fj:\^\ iXt>^\z.^ EI13X't^. :7i^— 

#4, #1, #2, #7, #5, #3, #0, #' 

[ 0 1 1 2 ] [SI 1 4 ^^m<om2.(omM<om^m\c:iis 

5 O F DMmP3£B<olS^Sr.T^-r:/p ESSiaTfe 
5o i^. Ell 4{c^b*v^T. ;fc«Sco^S]ti:g^ifc{H^Sr^ 

t~o ::<Dfchb. m5 tmm^^M^\^o\^^x\t.^<Dmm 

20 §r^^Pf&t-ao 

[ 0 1 1 3 ] El 1 4 ^^fcV^r. MiEfi^J^lElSg 1 2 1 CO 
||l(OA:^ffiiCti. ^ >':/^^ffi[HlSS3 3C0^2(Dffi 

;^ S 3 3 ^ ffliES$iJ^lElSg 1 2 l(Dm2(0 

xtim{cammwcmm^m\B\m 3 4 otH;^? s 3 4 :^m^^ 
[oii4]Eii5fiEii4 \z.ia^f^miEmmm\B\^ 1 

2 icOi^SlSl^^S:^i-:^n i^^lHlSgElTfc^o 

^^[£lSS 13 3 (Dm^nm-^^^ 13 4 (7^^ 1 (D?<ti^ 
30 ^::#fc#&$n^o ttiEfi$iJ»[nIg& 1 2 1 

fh^^2 (DAtS S 3 4 ti, jgjtElHlSS 13 1 (0?<tii^J^U 

mn^r 3 2(Dmi<oK:hm\^Wi^^n^o SMlHlsSi 

3 io:>\a:^\xmn^i 3 2co||2coA*^ES{c#t^$n 

[oil 5] 3 2(D\^fy\^^M^l 3 7<D?<i3 

m^w^-^fh^. ^Mmi 3 7<Dai;^ifiBs>g.[H]sgi 34 
x3^^m\(oxtim^m^^t\^^o miEmu 

^[ElSSl 2 l(C^S|5;6^b#X.t)n'5miOA;^S 3 3 
40 -^^l^^ 13^(Dm2<DXt^m^Wi^^n^o ti^l^^ 

1 3 5(DtB;^)f^/Us/>>r s/>^'7^— iZ/H 3 6 0A;^®lc 
#t^^$n^o /i-s/^r 5/>^x-:/^wi 3 6<Dm;^(3:ttiE 
SSfJiSlHlgSi 2 i(Ottl;^S4 1 LTi51^^RtctB;^$ti. 

[0 116] W±0<t 5l-4gJ*$tifcOFDM«P3i£® 

[0117] ^-r, EI 1 5 (C^-rttlEffi^fJ^lHlSS 121 
t::*5V>T. — ^^^itlHllfSl 3 3t^. 
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n h^/>-iKyK?:)iSM;6^ #4, #1, #2, #7, # 

5, #3, #0, #6, •••r-fc^^^. -3, 1, 5, 

-2, -2, -3, 6, "-i: V^5 i affiOP^l-— 

VTjf L ? I V ^/c: CO Sr^^f 6 o 

[0 118] »M[ElSgl 3 iJi. S^S^ft-^S 3 4 Sri 
^^Pa^, N s y mXN f i^>':7Vv/c: fj-S^i 

^•^5o ilK^^l 3 2tm4=S:^{t-^S 3 4;6-b3ljsE$n 
/cfiL+g:SfH^^MD^o «^5?1 3 7tiMS:^l 3 20 
mtil^"^ p/ (27cXf scXTs) 

[0 119] fi^.^lElggi 3 4{^, l|i(?^A;^^^;6^e>A;^ 

[0120] ti^ 135 :7 1/— At^^^ 

cotB;^t-S<5VNT^<om;tifitn$rO{c:y-fes/ h 

— Aj^fflO^^r ^ i^iifm^-S 3 3{cJ:oX-?:(Om;^?fi:n 

•^^i^^ 1 3 5.oa:5;(jnic^/j:;-r^aiEm^s 4 1 ^tb 

[0 12 1] .hiaoJ: 5(-br^^$ixfc«iEm-^S 4 
1 3 6 -CMISm^M^ttilElSS 3 4 Om;^ S 3 4 

i^iS^i^^lf-^S 2 6tt, ;*:^Pjomi<Ol5 

f fcMLXNp X f s cOJlfflttSrtOo L/c;55o 
;*:^0>g(7>^2(O^SSco?i^fl8{e:*5ft^OFDM^^I)|^ 
±Np X f s c/2RTOM^iSr^||^X-^iS 

[0 12 2] ^^\^. -^w^Pi(omz(o%Mmm\^^^^^ 

<. ^Wnj/ ^v^>'^/l.iC'^^n^/^&^^t$B;^^-£>;=^- 
J:>9. mi^O||J£co?|^fli(cJ:50FDMe3i^:S-^J:fr) t 
[0 12 3] J^±^OIftPJ(^*5V^Tt. ^-i/V-Jj^yuS 

[0124] (flfecO^J£cO?i^fig) t ;i tJlJ:fft?g b 



(11) #IH¥9 - 2 1 9 6 9 2 

20 

/c*^P^cD^l^t>'^2CO^S£cO?f^ft8ti. 4#^ip7_l 
4 3 0 9 7-^^fR{c:§|.^^^;h.TV^a J: 5^c£?e5gOOFD 
M^«Ii^g^m^^t:)^T^*ffl-f-^r t tT'^^o lai 

T-fe^o i^. mi 6;s:i>*iai 7^;liov^T. iiii4su?ei 

[0 12 5] m \ 6fC*5V^-Cfi. :^^m(7:>m2(DmM(D 

10 ^l^ffl|?^lHlSg2 4T't t^<J:i9 f s cmitL<Dm& 
»^aft-^s 2 e^t^ffiL. AM)lEl?&i 4 3[;^j:(9Slgc 
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